Acute insulin withdrawal contributes to ischemic heart failure in spontaneously diabetic BB Wistar rats.
The contribution of poor metabolic control to myocardial ischemic failure was determined in isolated working hearts from insulin-dependent BB Wistar rats. Removal of insulin treatment 24 h prior to study (uncontrolled diabetic rats) resulted in significant increases in serum glucose, serum fatty acids, and myocardial triglyceride, compared with animals in which insulin treatment was not withheld (insulin-treated diabetic rats). Isolated working hearts obtained from these two groups were subjected to a 40% reduction in coronary flow in the presence of a maintained metabolic demand (hearts were paced at 200 beats/min and perfused at an 80 mmHg (1 mmHg = 133.3 Pa) left aortic afterload, 11.5 mmHg left atrial preload). Within 15 min of ischemia, a significant deterioration of mechanical function occurred in the uncontrolled diabetic rats, whereas function was maintained in the insulin-treated diabetic rats. Oxygen consumption by the two groups of hearts was similar prior to the onset of ischemia and decreased during ischemia in parallel with the work performed by the hearts. This suggests that the accelerated failure rate in uncontrolled diabetic rat hearts is unlikely a result of an increased oxygen requirement. These data are a direct demonstration that acute changes in metabolic control of the diabetic can contribute to the severity of myocardial ischemic injury.